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RIJOREDOOHDGLQJFLWLHVUHODWHGWRFLWLHV¶JUHHQKRXVHJDVHPLVVLRQDUHFUXFLDOIRUFLWLHVWRSULRULWL]HWKHLU
GHYHORSPHQWJRDOVDQGVWUDWHJLHV3DUWLFXODUO\EHFDXVHPRVWRI WKHUDSLGXUEDQL]DWLRQ LV WDNLQJSODFHLQ
GHYHORSLQJ FRXQWULHV WKHVH HPHUJLQJ JOREDO FLWLHV SUHVHQW JUHDW SRWHQWLDO RIPLWLJDWLQJ WKH LPSDFWV RI
FOLPDWHFKDQJHDQGVLPXOWDQHRXVO\LPSURYHWKHHIILFLHQF\RIWKHLUVRFLDODQGHFRQRPLFIXQFWLRQV
*OREDOFLW\UDQNLQJVDQGLQGLFDWRUVDUHGHYHORSHGWRHQDEOHDFRPSDULVRQDPRQJFLWLHVZRUOGZLGHE\
ZKLFK OHVVRQV OHDUQHG IURP GHYHORSPHQW FDQ EH VKDUHG DQG GLVFXVVHG EDVHG RQ D VHW RI GHILQHG
GLPHQVLRQVDQGPHDVXUHPHQWV,QGLFDWRUVDQGUDQNLQJVRIFLWLHVWKXVDUHDQHVVHQWLDOLQVWUXPHQWWRJXLGH
SROLF\PDNLQJ DQG VXSSRUW FLW\ SRVLWLRQLQJ >@%XWZKHWKHU WKHJOREDO FLW\ UDQNLQJ DQG UHODWHG SROLF\
ZLOOVWLPXODWHORZFDUERQFLW\GHYHORSPHQWLQWKHORQJUXQKDVQRWEHHQGLVFXVVHG\HW
7KHUHIRUH WKHSDSHU DGGUHVVHV WKH IROORZLQJTXHVWLRQVZKDW LV WKH UROHRI FDUERQHPLVVLRQDV DQ
LQGLFDWRU LQJOREDO FLW\ UDQNLQJV&DQDFLW\¶VJOREDOSRZHUDQG ORZFDUERQJRDOEHDFKLHYHGDW WKH
VDPHWLPH:KDWLVWKHUHODWLRQEHWZHHQFLWLHV¶JOREDOUDQNLQJVDQGWKHLUOHYHOVRIFDUERQHPLVVLRQ
 0DWHULDODQGPHWKRGV
2.1 Global city rankings and indicator systems 
:HH[DPLQHG ILYHPDMRU JOREDO FLW\ UDQNLQJV DQG WKHLU LQGLFDWRU V\VWHPV*OREDO 3RZHU&LW\ ,QGH[
*3&,>@&LWLHVRI2SSRUWXQLW\&22>@*OREDO&LWLHV,QGH[*&,>@*OREDO&LW\&RPSHWLWLYHQHVV
,QGH[*&&,>@DQG6XVWDLQDEOH&LWLHV,QGH[6&,>@:HFRPSDUHGWKHVHUDQNLQJVDQGLQGLFDWRUVLQ
WHUPVRIWKHLUGLPHQVLRQVDQGGHILQLWLRQVWKDWFULWLFDOO\GHWHUPLQHKRZWKHUDQNLQJVFDQEHLQWHUSUHWHGDQG
PHDQLQJIXOO\XVHG$OVRZHFDOFXODWHGWKHZHLJKWRI³FDUERQHPLVVLRQ´LILWZDVLQFOXGHGLQWKHUDQNLQJ
DVDQLQGLFDWRULQHDFKJOREDOFLW\UDQNLQJ
:HKDYHDOVRVWXGLHGDQRWKHUWZRZLGHO\FLWHGJOREDOFLW\UDQNLQJV7KHZRUOGDFFRUGLQJWR*D:&E\
*OREDOL]DWLRQDQG:RUOG&LWLHV5HVHDUFK1HWZRUN*D:&DQG*OREDO)LQDQFLDO&HQWHUV,QGH[*)&,
7KHVHWZRUDQNLQJVIRFXVRQVSHFLILFDVSHFWVUDWKHUWKDQDVHWRIPXOWLIDFHWHGGLPHQVLRQV7KHUHIRUHZH
XVHGWKHPDVVXSSOHPHQWPDWHULDOV
$V WKH\ DUH EDVHG RQ VSHFLILF DVSHFW RU DQDO\VLV SHUVSHFWLYHZHZRXOG QRW FRPSDUH WKHLU LQGLFDWRU
V\VWHPZLWKWKHFRPSUHKHQVLYHRQHVEXWXVHWKHFLW\¶VUDQNVDVDUHIHUHQFH
7KH*D:& LQYHQWRU\ LGHQWLILHV WKUHH OHYHOV RIJOREDO FLWLHV DQG VHYHUDO VXEUDQNV LQEDVHGRQ
WKHLUFRQQHFWLYLW\WKURXJKIRXUDGYDQFHGSURGXFHUVHUYLFHV>@
7KH*OREDO)LQDQFLDO&HQWHUV,QGH[*)&,LVWRH[DPLQHWKHPDMRUILQDQFLDOFHQWHUVJOREDOO\LQWHUPV
RIFRPSHWLWLYHQHVV7KH*)&,KDVEHHQSXEOLVKHGHYHU\VL[PRQWKVE\WKH=<HQ*URXSVLQFH>@
2.2 Carbon emission of global cities  
7KHUHLVDSDXFLW\RIUHOLDEOHDQGSXEOLVKHGFDUERQHPLVVLRQGDWDDW WKHFLW\ OHYHO>@:HFROOHFWHG
FDUERQHPLVVLRQGDWDRIJOREDOFLWLHV$Q\RI WKHVHFLWLHVKDVDW OHDVWEHHQVHOHFWHGLQ WZRRI WKH
DERYHILYHJOREDOFLW\UDQNLQJV
7KH GDWD RI FDUERQ HPLVVLRQ GHILQHG PHWURSROLWDQ DUHD DQG SRSXODWLRQ RI  RI WKH  FLWLHV DUH
UHWULHYHGIURPWKHLQWHUDFWLYHGDWDRI&RIILFLDOZHEVLWHE\2FW>@7KHGDWDRIWKHUHPDLQLQJ
FLWLHV=XULFK7DLSHL6KDQJKDLDQG%HLMLQJDUHDFTXLUHGIURP&'3UHSRUW>@,&$3UHSRUW
>@ DQG WKH FLW\¶V RIILFLDOZHEVLWH*'3SHU FDSLWD RI DOO  FLWLHV DUH DFTXLUHG IURP%URRNLQJV
*OREDO0HWUR0RQLWRU0DS>@
 5HVXOWVDQGGLVFXVVLRQ
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3.1 Carbon emission has little impact on city ranking 
7DEOH  SUHVHQWV D FRPSDULVRQ RI WKH ILYH JOREDO FLW\ LQGH[HV XVHG LQ WKH VWXG\ LQ WHUPV RI WKHLU
REMHFWLYHVPHDVXUHPHQWVDQGPHWKRGRORJLHV,WLVDSSDUHQWWKDWDOOWKHVHLQGH[HVVHUYHGLIIHUHQWSXUSRVHV
XVLQJ GLIIHUHQW GLPHQVLRQV DOWKRXJK VRPH RI WKHP DUH VLPLODU 7KHVH LQGH[HV VHHN WR GHSLFW D
FRPSUHKHQVLYH VHW RI GLPHQVLRQV RI OHDGLQJJOREDO FLWLHV*3&,&22DQG*&, DUH UDQNLQJ HYHU\ 
\HDUVZKHUHWKHGHYHORSPHQWWUHQGRIHDFKFLW\FDQEHVHHQHDVLO\7KH\KDYHKLJKHULPSDFWIRUSROLF\
PDNHUV
*HQHUDOO\HFRQRPLFFORXW5	'FDSDFLW\ WRJHWKHUZHLJKWDERXWFXOWXUHH[SHULHQFHEXLOW
HQYLURQPHQWDQGDFFHVVLELOLW\DQGQDWXUDOHQYLURQPHQW
&DUERQHPLVVLRQDVDQLQGLFDWRUKDVQRWEHHQFRQVLGHUHGLQ&22DQG*&,UDQNLQJV,WLVDVVLJQHGYHU\
ORZZHLJKWLQWKHRWKHUWKUHHUDQNLQJV,Q*3&,LWZHLJKWVRIWKH³SROOXWLRQ´LQGLFDWRUZKLFKLV
RI³(QYLURQPHQW´GLPHQVLRQ6RWKHRYHUDOOZHLJKWRIFDUERQHPLVVLRQLV ,Q*&&,
LW ZHLJKWV  RI WKH ³HQYLURQPHQWDO JRYHUQDQFH´ZKLFK LV  RI ³HQYLURQPHQW DQG QDWXUDO KD]DUGV´
GLPHQVLRQ6RWKHRYHUDOOZHLJKWRIFDUERQHPLVVLRQLV VLPLODUO\LQ6&,LWZHLJKWV
RIWKH³SODQHW´GLPHQVLRQ6RWKHRYHUDOOZHLJKWRIFDUERQHPLVVLRQLV 

3.2 Top 10 ranked global cities have low per GDP carbon emission 
7DEOHSUHVHQWVWKHFLWLHVFDUERQHPLVVLRQ*'3DQGSRSXODWLRQLQ\HDURU7KHSHU
FDSLWDDQGSHU*'3FDUERQHPLVVLRQGDWDDUHFDOFXODWHGE\WKHDXWKRU
7DEOHSUHVHQWVDFRPSDULVRQRIWKHFLWLHVLQWHUPVRIWKHLUFDUERQHPLVVLRQVDQGUDQNVLQHDFKFLW\
UDQNLQJ
,QWHUPVRI3HUN86'*'3HPLVVLRQWKHUHDUHRQO\WZRLGHDOFLWLHV/RQGRQDQG+RQJ.RQJ
ZKLFKUDQNWRSLQDOOWKHILYHJOREDOFLW\UDQNLQJV7KHUHDUHILYHHOLWHFLWLHV1HZ<RUN3DULV
6LQJDSRUH7RN\R6HRXOZKLFKUDQNWRSLQDWOHDVWWKUHHRXWRIWKHILYHUDQNLQJVDQGWZRRXWRIWKUHH
KLJKLPSDFWUDQNLQJ*3&,&22*&,$PRQJWKHVHWRSUDQNHGFLWLHV6HRXOKDVWKHKLJKHVWHPLVVLRQ
DVWRQVDQGWKHORZHVWSHUFDSLWD*'3DV86'7KHRWKHUFLWLHVDOOKDYHSHUFDSLWD*'3RI
PRUHWKDQ86'DQGORZHUWKDQWRQVHPLVVLRQ1RQHRIWKHFLWLHVZLWKSHUFDSLWD*'3ORZHU
WKDQ86'KDVHYHUEHHQLQWRSRIDQ\RIWKHILYHJOREDOFLW\UDQNLQJV
7KH 3HU N 86' *'3 HPLVVLRQV RI WKH JOREDO FLWLHV LQ $VLDQ DQG $IULFDQ GHYHORSLQJ FRXQWULHV
UDQJLQJIURP WRQVDUHDW OHDVW WZRWLPHVKLJKHU WKDQDQ\FLW\ LQ WKHGHYHORSHGFRXQWULHVDQG
/DWLQ$PHULFDQFRXQWULHV$OWKRXJKWKHSHUFDSLWD*'3RIHPHUJLQJFLWLHVOLNH-DNDUWDLVOHVVWKDQRI
WKH&KLQHVHFLWLHVRQ WKH OLVW WKHHPLVVLRQSHU*'3LVVLPLODU7KH/DWLQ$PHULFDQFLWLHVKDYHVOLJKWO\
ORZHUSHUFDSLWD*'3DQGDOVRUDQNHGORZHU
,WVHHPVWKDWZKHQWKHVHFLWLHVVWULYHWREHFRPHOHDGLQJJOREDOFLWLHVWKH\QHHGWRLQFUHDVHWKHLUSHU
FDSLWD*'3DQGUHGXFHWKHLUFDUERQHPLVVLRQSHU*'3

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3.3 Top 10 ranked global cities have medium-low per capita carbon emission 
7KHSHUFDSLWDFDUERQHPLVVLRQVRIWKHVHYHQWRSUDQNHGFLWLHVUDQJHIURPWRQV$PRQJWKH
FLWLHV6LQJDSRUHKDVWKHKLJKHVWHPLVVLRQDVWRQVIROORZHGE\+RQJ.RQJWRQVDQG1HZ
<RUNWRQV
7KH/DWLQ$PHULFDQFLWLHVDUHUDQNHGORZEXWKDYHWKHORZHVWSHUFDSLWDHPLVVLRQVXFKDV6DR3DXOR
WRQVIROORZHGE\0H[LFR&LW\WRQVDQG%XHQRV$LUHVWRQV
7KH1RUWK$PHULFDQFLWLHVDQG&KLQHVHFLWLHVKDYHWKHKLJKHVWSHUFDSLWDHPLVVLRQDQGPHGLXPUDQN
EXWWKH1RUWK$PHULFDQFLWLHVKDYHWLPHVKLJKHU*'3SHUFDSLWD,Q1RUWK$PHULFDQWKHKLJKHVWLV
:DVKLQJWRQ'&WRQVIROORZHGE\/RV$QJHOHVWRQVDQG7RURQWRWRQV,Q$VLDWKH
KLJKHVWLV6KDQJKDLWRQVIROORZHGE\%HLMLQJWRQV-DNDUWD¶VHPLVVLRQLVUHODWLYHO\ORZLQ
$VLDEXWVLPLODUWRWRSUDQNHGFLWLHVDVWRQVEXWWKHFLW\KDVRQO\86'SHUFDSLWD*'3DQG
UDQNHGORZHVW
3.4 Discussion 
,W LV GLIILFXOW WR JHW WKH FRPSUHKHQVLYH GDWD IRU EHQFKPDUNLQJ FLWLHV 7KLV VWXG\ KDV WKH IROORZLQJ
OLPLWDWLRQVZKLFKKRZHYHUGRQRWFKDQJHWKHFRQFOXVLRQV)LUVWO\WKHFLW\OHYHOFDUERQHPLVVLRQGDWDRQ
&DUHQRWQHFHVVDULO\XVLQJWKHVDPHPHWKRGRORJLHV$VVWDWHGLQWKH&UHODWHG&'3DQQXDOUHSRUW
VRPHDUHXVLQJ,3&&RU,FOHL VWDQGDUG VRPHDUHXVLQJQDWLRQDOVWDQGDUG6HFRQGO\ WKHSRSXODWLRQDQG
FDUERQHPLVVLRQGDWDDUHEDVHGRQFLW\¶VMXULVGLFWLRQDUHDV,QRUGHUWREHPRUHFRPSDUDEOHWKHSHUFDSLWD
*'3GDWDXVHGLQWKLVVWXG\DUHDOOIRUWKHPHWURSROLWDQDUHD)RUVRPHFLWLHVVXFKDV6KDQJKDL%HLMLQJ
/RQGRQ 6LQJDSRUH WKH ERXQGDULHV RI FLW\ MXULVGLFWLRQ DQG PHWURSROLWDQ DUH WKH VDPH EXW VRPH DUH
GLIIHUHQWVXFKDV3DULV1HZ<RUNHWF
7KH JOREDO FLW\ UDQNLQJ UHSRUWV SURYLGH D VROLG IRXQGDWLRQ IRU WKH VWXG\ WR H[SORUH WKH UHODWLRQVKLS
EHWZHHQ UDQNV RI JOREDO FLWLHV DQG WKH OHYHOV RI WKHLU JUHHQKRXVH JDV HPLVVLRQV +RZHYHU FHUWDLQ
DWWULEXWHV RI FLWLHV FULWLFDOO\ VLJQLI\ D FLW\¶V HQHUJ\ FRQVXPSWLRQ SDWWHUQV DQG QDWXUH VXFK DV LQGXVWU\
VWUXFWXUHSRSXODWLRQDQGGHQVLWLHV7KHVHDWWULEXWHVQHHGWREHIXUWKHUH[SORUHGLQIXWXUHUHVHDUFK
 &RQFOXVLRQV
&DUERQ HPLVVLRQ LV DQ LQGLFDWRUZLWK YHU\ ORZZHLJKW LQ WKH FXUUHQWPDMRU JOREDO FLW\ UDQNLQJV$
JOREDOFLW\¶VUDQNVPDLQO\GHSHQGRQLWVSHUIRUPDQFHLQILYHGLPHQVLRQVHFRQRPLFFORXW5	'FDSDFLW\
FXOWXUH LQWHUDFWLYH DFFHVVLELOLW\ DQG EXLOW HQYLURQPHQW QDWXUDO HQYLURQPHQW DQG VXVWDLQDELOLW\ &DUERQ
HPLVVLRQLVVRPHWLPHVFRQVLGHUHGDVRQHRIWKHLQGLFDWRUVLQWKHODVWGLPHQVLRQ
7KHWRSUDQNHGJOREDOFLWLHVKDYHKLJKSHUFDSLWD*'3DQGORZSHU*'3FDUERQHPLVVLRQ7KHPHGLXP
UDQNHGFLWLHVIURP(XURSHDQG$PHULFDKDYHVLPLODUSHU*'3FDUERQHPLVVLRQ7KHFLWLHVLQ$VLDQDQG
$IULFDQWUDQVLWLRQLQJDQGHPHUJLQJHFRQRP\KDYHPXFKKLJKHUHPLVVLRQSHU*'3DQGORZHUUDQNV
,QWHUPVRISHUFDSLWDFDUERQHPLVVLRQWKHWRSUDQNHGJOREDOFLWLHVDUHUDQJLQJIURPORZWRPHGLXP
7KH ORZHVW UDQNHG HPHUJLQJ FLWLHV DQG /DWLQ $PHULFDQ FLWLHV KDYH ORZ HPLVVLRQ 7KHPLGGOH UDQNHG
1RUWK$PHULFDQDQG&KLQHVHFLWLHVDUHWKHKLJKHVW
7KH /DWLQ$PHULFDQ FLWLHV DUH VSHFLDO 7KHLU UDQNV DUH ORZ EXW ERWK WKHLU SHU FDSLWD DQG SHU *'3
HPLVVLRQDUHYHU\ORZ
7REHFRPHWRSUDQNHGFLWLHVWKH&KLQHVHFLWLHVQHHGWRKDYHKLJKHUSHUFDSLWD*'3DQG5	'FDSDFLW\
SHU*'3HPLVVLRQZRXOGEHPXFKORZHUEXWWKHSHUFDSLWDHPLVVLRQPD\UHGXFHOHVVSHUFHQWDJH
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$FNQRZOHGJHPHQWV
7KLVUHVHDUFKKDVUHFHLYHGIXQGLQJIURP7KH'HYHORSPHQW5HVHDUFK&HQWHURI6KDQJKDL0XQLFLSDO
3HRSOH¶V*RYHUQPHQWJUDQW1R$
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